Eosinophil peroxidase catalyzes JNK-mediated membrane blebbing in a Rho kinase-dependent manner.
Eosinophilic influx is characteristic of numerous inflammatory conditions. Eosinophil peroxidase (EPO) is a major enzyme present in eosinophils and upon degranulation, becomes released into the airways of asthmatics. As a result of its cationic nature and its ability to catalyze the formation of highly toxic oxidants, EPO has significant potential to induce cellular injury. The focus of the present study was to determine the cell-signaling events important in EPO-induced death of lung epithelial cells. In the presence of hydrogen peroxide and nitrite (NO2-; hereafter called EPO with substrates), EPO catalyzes the formation of nitrogen dioxide. EPO with substrates induced rapid and sustained activation of c-Jun-NH2-terminal kinase (JNK) and led to cell death, as was evidenced by enhanced mitochondrial depolarization, cytochrome c release, cleavage of caspases 9 and 3, poly-adenosine 5'-diphosphate ribosylation of proteins, the formation of single-stranded DNA, and membrane permeability. Moreover, EPO with substrates caused Rho-associated coiled coil-containing kinase-1-dependent dynamic membrane blebbing. Inhibition of JNK activity in cells expressing a dominant-negative JNK-1 construct (JNK-APF) prevented mitochondrial membrane depolarization and substantially decreased the number of cells blebbing compared with vector controls. The cellular responses to EPO with substrates were independent of whether NO2-, bromide, or thiocyanide was used as substrates. Our findings demonstrate that catalytically active EPO is capable of causing significant damage to lung epithelial cells in vitro and that this involves the activation of JNK.